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AN INTRODUCTION TO THE CLEAN
WATER ACT AND TMDLs CONTACT INFORMATION

Sharon Clifford

What’s New on TMDLS? Missouri Department of Natural Resources
PO Box 176, Jefferson City, MO 65102
phone: 573/751-7298, fax: 573/526-5797

The TMDL issueisin acongtant state of flux. Asthe email: nrclifs@mail.dnr.state.mo.us

regulation of water quality moves from “technology-
based” controlsto “water-quality based” controls,
many precedents need to be sat. It has been stated that agencies arein the same place they werein the early days of
the Nationa Pollutant Discharge Elimination System (NPDES) permit program. How are they going to implement
the changes needed to improve water quality? In the beginning, the NPDES Program was contentious and in a state
of flux. Currently the TMDL program is contentious and in astate of flux. The two primary factorsinfluencing
changein TMDLs arelitigation with the subsequent court decisions, and EPA rule changes.

L awsuits

The 303d ligting of impaired waters and production of load capacities, TMDLS, for impaired waters has been part of
the Cleen Water Act (CWA) from the beginning. These facets of the CWA were largdly ignored as government
focused its efforts on point sources of pollution. Asthe baancetipped from impairments due to point sourcesto
impairments due to nonpoint sources, environmental groups like the National Resource Defense Fund, Sierra Club,
American Canoe Association, and others began suing EPA over their failure to enforce this part of the CWA.

At thistime, EPA TMDL web sSite shows 34 states being involved in lawsuits regarding TMDLS. There are more
than 40 lawsuitsin totd. Some Sates, like Cdifornia, areinvolved in multiple lawsuits. Officidly, the lawsuits are
filed againgt EPA to force them to force statesto develop TMDLs. If agtatefailsto do so according to the terms set
forth by the court, EPA must be a“back stop” and develop the TMDLsfor the state. Some lawsuitsover TMDLS

involveindividuasinstead of agencies. Thisis one of the most litigious environmenta issues ever.

Lawsuit Issues
e Ensure TMDLs are completed by state
agencies or EPA
Nonpoint source (NPS) TMDLs
e Time frame for completion

e Watersheds crossing state boundaries

Scientific basis for listing and TMDLs

Themgor point of the lawsuitsis the requirement to identify
impaired waters (regardless of the source of impairment) and
ensure efforts to remediate water quality problems. The most
controversid issueis whether agencies have the legdl authority
to develop and implement TMDLsin watersheds where
nonpoint sources are the mgjor contributor. Will agencies
regulate/permit nonpoint sources, particularly agriculture and
forestry? Many lawsuits take issue with the timelines set forth
for the completion of TMDLs. Watersheds crossing political
jurisdictions are particularly difficult as states often have
different Water Qudity Standards and listing criteria. This
difficulty can result in the same water body being listed for

different impairments. Opponentsto TMDLs are concerned that states do not have adequate data to determine weater
body impairments, that modeling will not accurately predict load capacities, and that implementation plans may or

may not succeed.

Originaly Missouri was sued by three organizations,
the American Canoe Associdion, the Serra Club and
the Soybean Association. Because dl three suits
addressed TMDLS, the court hasrolled them into one
auit. Thiscomplicates the issue as often the opinions
of the environmental groups are diametrically opposed
to the opinions of the agriculture group. For example,
SerraClub wants more waters listed and Soybean
Asn. wantsfewer listed. The sameistruefor the use
of volunteer data. Environmenta groups want it used
more extensively and agriculturd groups do not

Lawsuit Related to NPS TMDLs
e Pronsolino V. Marcus— California District Court
decision stating that agencies have the authority to
develop NPS TMDLs

* Hawes V. State of Oregon— Case filed in County
Circuit Court claiming that Oregon has “Wrongfully
Acceded” to EPA in agreeing to develop TMDLs on
NPS impairments

believe it should be used in any way dueto quaity assuranceissues. Doesthe Clean Water Act give regulatory
authority to EPA for nonpoint sources of pollution? Thisissueisbeing decided in the courts. Theruling inthe
Cdiifornia case was seen asamgjor victory, but does not set anationa precedent that requires an Appellate Court
decison. EPA and states are proceeding with the understanding that the Clean Water Act gppliesto al water

resources, including those impaired primarily by NPS.
EPA Rule Changes

Because we are a the beginning of achangein how water pollution is being addressed, changesin the program are
expected and may occur for severd yearsto come. Agencies are working together and looking to each other for
uccesses to establish the best procedures for water quaity based regulation.

Just prior to April 1, 2000, EPA changed the submission date for the biennid 303d list. In Missouri, 22000 list had
been drafted, gone through public notice, been addressed in a hearing and had gone through a second public notice
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before it was tabled due to pending changes in the EPA requirements. The revised 303d list will not be required to
be submitted until April 1, 2002. At thispoint, it isnot clear whether revising the 303d list every four yearsinstead
of every two yearsis a permanent change.

o o P 4 TVIDL Rule Ch EPA proposed new rulesto expand the TMDL
anges o Propose ule Changes ; ; ;
Drop identification of Threatened Waters requirements. A |etter Wm.ls.sued Apr|I S, 2000, by
Chuck Fox, Assstant Adminigtrator for water,
Drop public petition process clarifying the direction EPA isgoing with theserules.,
« Drop rigid approach to prioritizing impaired waters gg%%?g:?ﬁg;rg?e'\rﬂn;mﬁ ﬁ}?p?aiﬁajv.\l{mdsl_
«  Drop requirements for 1.5:1.0 offset for new rule. The existing rules have 5 required dementsfor a
discharges TMDL:
« Eliminate possibility of permits for runoff from diffuse . Name & Location of water body
sources «  Maginof Safety
Non- Changes to Proposed TMDL Rule Changes *  Seasond Vaiation
15 year schedule «  Wasdoad Allocation
o N *  LoadAllocdtion
e Comprehensive listing of impaired waters
Identify ALL sources of impairment 5 more required dements were to be added by the
» Identify pollution reduction needed proj rules
¢ Require reasonable assurance * Pollutant LO"?d
e Load Reduction to meet WQ Standards
Push implementation . Sources
»  Allowance for Future Growth
e Implementation Plan

Voluntary Programsand Local | nvolvement for Nonpoint Source | mpair ments

The mgor god of dl agencies, sate and federd, isto improve water quaity through NPDES permiits, voluntary
programs, and Best Management Practices (BMPs). Thiswill require loca input onto feasible solutions and funding
to make solutions cogt effective. Budgetsfor 319 grants and USDA/NRCS are increasing and more money isbeing
requested. EPA’s TMDL web siteisvery informative and up-to-date. Missouri’sweb siteisincluded as an example
of astate TMDL web page. Many other states have similar pages on their web sites.

Role of Volunteer Monitoringin TMDL s

States should look at dl available data, when developing their 303d list, including volunteer data. Many, but not all,
states do not have an adequate ambient data set to evauate every water body. Missouri is one of those states.
Agency monitoring efforts have traditionaly been
targeted to permitted, point source facilities. Some
waters, therefore, have little or no data generated for Web Sites

them or on|y have datafor alimited area of the * EPA website for TMDL information:
watershed. Agendesin generai need more data. http://www.epa.gov/owow/tmdl

. i e Missouri DNR website for TMDL information:
Because of cogt issues, most volunteer monitors are not http://www.dnr.state.mo.us/deq/wpep/wpe-tmdl.htm

able to use the best available technology for
monitoring. Many times their equipment does not
exactly follow Standard Methods. This does not,
however, maketheir datausdess. Volunteer data can help agencies screen for unknown problem areas and identify
emerging trends. Volunteers are out in the watershed much more frequently than agency personnd. Their
information can supplement existing agency datato verify and defend identified impairment. In Missouri, volunteer
data has consistently been in close agreement with agency data. Volunteers can serve asimilar rolein monitoring
implementation efforts to ensure they are effective.

The bottom lineis that the more informeation decision makers have, the better decisionsthey will make. If volunteer
datais of aknown qudity and meta datais availableto fully describe and document it for decision makers, it can be
avauable addition to the body of knowledge on water resources.

Participating in water quality monitoring givesinterested individuals a true understanding of the resource.
Monitoring changes ethics and behaviors. 1t can provide citizens with the knowledge base and confidence to speak
out onissues. If volunteer monitors are willing to get involved in the political process and influence decision makers
at al levels, they can make a huge difference in the resources committed to water quality.

One of the more important roles volunteers can play isto work on impaired watersin their loca community. Since

the solution to nonpoint source impairmentsislocally driven watershed projects, it isimportant that volunteers be

willing to serve on decison making committess. Many watershed organizations are formed with the intent of

including al stakeholders. But often, only those with an economic interest in the issue actudly participate.

g?noerned locd citizenswith an understanding of the complexity of the resource can beinvaluable in restoretion
orts.
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Missouri uses volunteer monitoring data when revising the 303d list. Chemistry values exceeding WQ standards are
pulled from the database. In the case of parametersthat do not have standards, such as nitrates, avaue deemed
above the norma background (in MO, 6.0 mg/L) is queried for. Parametersthet are varigble, such asammonia, are
looked at if they are dbove 3.0 mg/L. Thismay or may not indicate a problem, but that determination can be made
by looking at temperature and pH data. Low invertebrate ratings are used to support biologica impairment. It can
aso be hdpful to pull volunteer datain weters designated asimpaired to get a more accurate fed for seasond
variation, low flow leves, etc.

Missouri Stream Teams have organized into Associations according to major wetersheds. Recently, severa Stream
Team associations met to form the Missouri Watershed Cadition. If funded, the codition will help local Stream
Teams obtain grants, represent Stream Teamsin the State L egidature, and serve as aresource for new teesmsand
watershed asociations. Stream Teams are very active and effectivein their advocacy effortsat dl levels of decison
making. Last year, the Missouri Department of Natural Resources was allocated 45 additiond full time employees
to work on data collection and TMDL issues (funded by state genera revenue and EPA grants). Many believethe
increased participation by Stream Teams and other concerned citizensisin part responsible for the success of the
agency in getting support for water quality issues.
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MONITORING IN THE URBAN ENVIRONMENT

SESSION INFORMATION:

Moderator:

Michele Witten, Green Mountain Institute for Environmental Democracy

Presenters:

Jim Harrison, USEPA Region 5
Lullwater Fork Improvement Project (Atlanta, GA USA): Integrating Innovative

Urban Watershed, Hydrology, and Planning Approaches with “the Usual”
Monitoring

Ben Barber, lllinois EcoWatch Network, lllinois Department of Natural Resources
Urban Watch: Bringing Citizens, Scientists, & Cities Together
(abstract only)
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MONITORING IN THE URBAN
ENVIRONMENT CONTACT INFORMATION

(corresponding author)

Lullwater Fork Improvement Project Jim Harrison, Environmental Scientist
(Atlanta, GA USA): Integrating Innovative Water Management Division

U.S. Environmental Protection Agency
Urban Water shed, Hydrology and Region 4
Planning Approaches with “the Usual” Atlanta Federal Center
Monitoring 61 Forsyth Street, Atlanta, GA 30303

phone: 404/562-9271, fax: 404/562-9224
email: harrison.jim@epa.gov

Metro Atlanta Context _ Paul Hayward, High School Coordinator

Water crises around metro Atlantaand North Georgia Paideia School

are extendve and include water supply and waste water 1509 Ponce de Leon Ave., Atlanta, GA 30307
infrastructure needs, multi-state water supply phone: 404/377-3491

dlocation (AL, FL, GA “water wars’ negotiaions), email: hayward.paul@python.paideiaschool.org

combined sewer overflows, sanitary sewer lesks and
capacity problems, and storm water (AJC 2000).
Monitoring of Atlantal s urban streams through the

Metro Atlanta Urban Watershed Initiative (MAUWI oAbty g aoe: Atlanta, GA 30030
1998) revealed that most area streams are moderately email: memberBPW@aol.com

to severdly degraded biologicaly. Stressescausing

Barrett Walker, Board Member

Alex C. Walker Educational & Charitable Foundation

impairment are many, including combined sewer

overflows (CSO's), sanitary sewer overflows (SSO's),

leaking sewer systems and faulty septic systems, riparian degradation, hydrologic ateration mainly dueto
impervious surfaces, polluted runoff from streets/parking lots’homes, sedimentation from congtruction and stream
bank erosion, and point sources and illicit discharges. The primary problem preventing recovery of areastreamsis
storm water runoff from impervious surfaces, mainly roads, parking lots and buildings. The vast mgority of metro
Atlanta streams are now listed on the State of Georgia s Section 303(d) impaired waterslist, and are subject to Tota
Maximum Daily Load (TMDL) development and implementation.

A wide array of interests are now engaged in debate and action concerning the future of Atlantals streams. Governor
Barnes has convened astudy group of business leaders (Pruitt 2000) to make water quality and supply
recommendationsincluding how to address sorm water runoff. Citizen's groups are active a many levels. These
groupsinclude Georgia Lega Watch's Community Watershed Project, the Upper Chattahoochee Riverkeeper, the
Peechtree/Nancy Creek Technica Advisory Committee, the Peavine Watershed Alliance, and many others.

Lullwater Fork isasmall urban stream (1.61 square miles watershed area) in Metro Atlanta, (Southern Piedmont
ecologicd region (Omernik 1995)). Watersheds and ecologica regions are both essentia spatia frameworks for
understanding agueatic resource potentias and stresses (Omernik and Bailey 1997). Lullwater Fork flows to Peavine
Creek (atributary of the South Fork of Peachtree Creek) and then to the Chattahoochee River. The Chattahoocheeis
Metro Atlanta s primary source of drinking water and, with the Chattahoochee River Nationa Recreation Areg, a
prominent recregtiona destination. The location of the Lullwater Fork Project isshownin Figure 1. Key stresses
and impacts on the Lullwater Fork of Peavine Creek include: diminished biologica integrity, fecd contamination
(likely from sewer legks, overflows and storm weter), stream bank erosion due to riparian and storm water pressures,
downstream flooding and wholesale stream habitat destruction due to channelization (concrete lining and culverting)
of about 1/3 of stream length in the watershed (see Walker 1996). Such stresses are typica of Atlanta urban streams.
An independent pand of scientific and technica experts convened by the Internationd Life Sciences Indtitute (ILSI)
Risk Science Indtitute sdlected the Lullwater Fork as a proposed site for demondtrating stream restoretion in Metro
Atlanta. It was recommended as a demonstration Ste because it isahighly degraded headwater stream that can be
rehabilitated to ahedthier condition for the least cost (ILSI 1998).

Collaborative Partnership

The Lullwater Fork Improvement Project is a collaboretive effort targeting restoration and protection of asmall
urban Atlantawatershed. The project isled by the Paideia School with numerous partnersincluding: Candler Park
Neighborhood Organization, Lake Claire Neighbors, Freedom Park Conservancy, Peavine Watershed Alliance,
Southeest Waters - Americorps, Southface Energy Indtitute, HDL/W.L. Jorden Engineers, Center for Watershed
Protection, the Nature Conservancy, Waker Foundation, DeKab County, local and other governments. Generous
funding has been provided by the Nationd Environmental Education and Training Foundation, DeKab County, the
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Lullwater Fork Project

Lullw ater Fork Sub-Watershed

Ap palachicola-Chattaho ochee-Flint
River Basin and
Alabama, Florida and Georgia

Peachtree Creek
Watershed

City of
Atlanta

Peavine Creek "\ IRV~ N _e---
Watershed

Figure 1

Alex C. Waker Educationd & Charitable Foundation, Southface Energy Indtitute, and Paideia School. Paideia
Schoal isaprivate non profit school located four miles from the center of downtown Atlanta. The school received a
donation of 4.2 acres of undeveloped land which istraversed by the Lullwater Fork of Peavine Creek.  In studying
how to useitsland, Paideialearned about the importance of watershed management and its effect on the school’s
ownership of the property. Since the stream bank erasion and pollution problems originate up-stream, Paideia has
worked to build partnerships with property ownersin the headwaters. From this study and partnership building, a
plan has developed to use the Lullwater Fork as a demonstration project for innovative community based watershed
planning and restoration. Paideiawishesto useits property as an outdoor classroom to provide environmenta
education opportunities for students at Paideiaand other local schools. Moreimportantly, the concepts developed by
Paideiaand its partnerswill be transferable to other property owners and communities as they addresstheir own
watershed management issues.

The Lullwater Project holds regular monthly steering committee meetingsto plan and carry out project actions,
coordinates with watershed interests at dl scales (such as the Peavine Watershed Alliance, the Peachtree/Nancy
Creek Technicad Advisory Committee, and the Upper Chattahoochee Riverkeeper), and has convened awatershed
wide meeting (October 1999) to introduce potentid storm water restoration options. Current project emphases
involve continued monitoring of stream and watershed indicators, development of education and outreach products,
and gaining consensus among heighborhood interests on vigble restoration options and funding.

Resource Monitoring

Innovative stream and watershed monitoring are underway to ensure adequiate data to design and implement
restoration options, facilitate interaction among al interests, and dlow evauation of project success. Adopt-a
Stream monitoring activities include adoption of the Lullwater Fork by the Paideia School and Mary Lin Elementary
School, regular monitoring of chemistry, habitat and biology (benthic macroinvertebrates) using the State of
Georgia s“Adopt-a-Stream” protocals, regular hosting of Adopt-aStream training workshops within the Peavine
Creek watershed, annud stream cleanup days, and sharing of data through the Upper Chattahoochee Riverkeeper's
web ste.

Volunteer monitoring efforts have been supplemented by benthic and fish sampling done by Chris Crow of CCR
Environmentd Inc. using the Georgia Environmental Protection Divisions s biologica and habitat assessment
protocols (Crow 2000). Benthic results have been compared to the Adopt-a-Stream protocol resultsto provide a
sound basisto begin relating the volunteer and professiond results. Results are dso compared to reletively
unimpacted reference site samples for two sites: Fernbank Creek in Fernbank Forest (thanks to the Fernbank Science
Center), and Snake Creek, arura watershed also used by the USGS as areference Ste for the Upper Chattahoochee.

The high proportion of impervious surfaces (roads, parking lots, buildings, etc.) in the Lullwater watershed (~34%)
have resulted in significant hydrologic changesin the drainage much higher and more frequent pesk flows dueto
urban runoff, and likely diminished base flows due to quick runoff from hard surfaces directly connected to the
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stream drainage network. These changesin stream flow patterns (coupled with riparian vegetation remova over
significant stream reaches) greetly increased pressure on stream banks, accelerated stream bank erosion, caused
extrerne widening and degpening of the sream channel, and severdly diminished aguatic hebitat quality (see
Schueler 1994, May and others 1997, Hammer 1972, and Booth 1994). Theimportance of hydrologic dterationsin
the watershed (and likely in most urban watersheds) necessitates measurement of hydrologic factorsto guide
refinement of storm water restoration potentials and options.

Precipitation datais gathered continuoudy using a“tipping bucket” rain gage coupled with a battery powered data
logger. Rainfal isrecorded in /100 inch increments and the detais regularly downloaded to a persona computer
by avolunteer Paideia School parent. Standard Operating Procedures (SOP) have been documented so that qudity
data can be collected by other trained users, and to encourage use of comparable systems by other urban watershed
groups. Thetota cogt of this system, which uses readily available commercid components, was less than $200.
Maintenance and data management for the system takes an average 15 minutes per month.

Stream stage (water height) dataiis being gathered for the Candler Park Branch of Lullwater Fork by Southeest
Waters - AmeriCorps volunteers using an innovative, continuous recording stage logger caled the Aquarod,
developed for the Forest Service in the Pecific Northwest. This technique also alows regular download of datato a
laptop PC inthefield. Stage recorder ingtallation is also planned for additional watershed Sites, plus potential
restoration areas in the neighboring Fernbank Fork watershed. Storm flow velocity measurements are being done by
project volunteers (Barrett Walker, aco-author.) Combining the stage and velocity measurementswill yield storm
water flow volumes which will then be correlated with (and potentially modeled with) rainfall measurementsfor a
range of storms. Long term hydrologic datawill alow quantitetive evauation of improvementsin hydrologic
integrity (Richter and others 1996). AmeriCorpsisaso documenting stream walk information for Lullwater Fork.

The most Sgnificant unmet “on-the-ground” monitoring need of the Lullwater Project isfor detailed stream channdl
geomorphology messurements of both impacted and reference stream channels (Rosgen 1994). Some of these
messurements, such as pebble counts to document stream substrate particle size digtributions (an important measure
of sedimentation stress on aquatic habitat), and bank pin measurements of stream bank erosion can potentidly be
done by volunteers. Others, including permanent surveyed cross sections, longitudinal profiles (see USEPA 1999)
and regiond curvesfor representative Piedmont streams will require more atention from and resources for date,
federal and academic researchers and monitoring programs. Thiswork will be essentid for targeted channel
restoration designsfor Lullwater Fork and for many other urban streams (Federd Interagency Stream Restoration
Working Group 1998). Other needs include measuring the toxicity of urban runoff “firgt flush” for further
evaluation of the success of future sorm water controls.

Watershed GIS Data

One of the key recommendations of the MAUWI technical committee was to make extensive watershed data
availableto citizen groupsto ad planning and action to address sorm water impactsto metro Atlantastreams. The
Lullwater Project has built on apilot MAUWI effort to use Geographic Information Systems (GIS) capabilitiesto
make watershed information readily available. Full utilization of remotely sensed (satdllite and air photo) watershed
information is needed to understand socid patterns and decisions that impact urban stream integrity (Cowen and
Jensen 1998).

HDR/W. L. Jorden Engineers has compiled awide array of GIS detafor the Lullwater Fork, Fernbank Fork and
Peavine Creek watersheds to facilitate planning and discussion of retoration options. Some of the many GIS
coverages now available to share via CD-ROM (using ArcView or ArcExplorer (“freeware’) software) include;
watershed boundaries, land uselland cover, air photos, parcel ownership boundaries, streams, roads, infrastructure
(such aswater/sawer lines), impervious cover estimates, eevation contours and others. A significant part of this
project was the digital entry of property parcels from paper county tax maps. Thisinformation is crucia for
individuds understanding of their rolesin the Lullweater watershed, and to insure sensitivity to and protection of
private property rights. Datawas obtained through the Georgia GI S clearinghouse at Georgia Tech, and through a
data sharing agreement being negotiated between the Lullwater Project and DeKab County. All of these datalayers
were used to develop preliminary restoration options, and are available (currently housed a Paideia School) to al
project participants as diadogue proceeds on potentid restoration projects. GIS based watershed information
provides many benefits: ready visuaization of the relationships between watershed components and entities;
education of watershed “owners’ about their rolein the hedlth of the watershed and its streams; common base
information that al interests can agree on, can correct if needed, and can be easily updated as watershed conditions
change over time; and appropriate emphasis on protection of private property rights.
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Rapid Water shed Planning

To begin didogue about stream restoration possibilities anong al watershed interests, the Lullwater Project
contracted with the Center for Watershed Protection to produce preliminary concepts for storm water restoration
retrofit projects (Brown 1999). Rather than designing asingle large regiond detention facility that would have been
intrusive and opposed by neighbors, a systems approach was taken to integrate eight restoretion Sites as
neighborhood amenities for the Lullwater watersned (and other sites for Fernbank Fork as part of acompanion
project). Figure 2 shows the approximate locations of the preliminary storm water options; al are subject to revison
and fina designs may be quite different. Three of these envison micropool extended detention approaches
integrated with Candler Park and the Candler Park golf course. Two would rely on stream channdl restoration within
and adjacent to Candler Park golf course. Oneinvolves micropool extended detention at Goldsboro Park, leaving in
place the tennis and basketball courts as part of the flood pool. Another would use asmall constructed wetland
integra to Freedom Park. Design parameters of these initia optionsincorporate storm water storage volumes
sufficient to gain significant water quaity benefits, and asignificant fraction of the storage volume required for
stream channe protection (bank full flows) (see Center for Watershed Protection 1998a & b).

Chalenges for implementation of these ideasinclude ensuring that the concepts and find designs meet the
neighborhoods and property owners needs and preferences, choosing an array of options that will get the most
water quality and channdl protection benefits, making the ingalaions truly beneficia amenitiesto the parks and
golf course, funding for detailed design and construction, and ensuring long term regular maintenance of al the
facilities.

Water shed Education and Action

Lullwater Project outreach products include GIS maps and outdoor educationd displays. Dataand retoration
aternatives are now being assembled by the Southface Energy Ingtitute to produce educationa signs, presentations
and other materias. Both permanent and temporary public Sgns are planned for prominent locations including
parks, paths, schools and museums. Restoration options have been presented to the Candler Park Neighborhood
Organization and Freedom Park Conservancy. Severd options have been approved to seek implementation funding.
Broader watershed-wide education will likely involve cooperative efforts with the Peavine Watershed Alliance, and
with others who are collaborating on a“watershed owner’s manud” tailored to individua homeowners and
businesses. The Lullwater Project will promote both individua action, such asinfiltration of house top runoff vs.
direct piping to streets and streams, and community based approaches such as extended detention and stream
channel restoration opportunities.

Stormwater Retroflt Opt|ons for Lullwater Fork
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Recommendations

Urban streams have significant stressesthat differ from their rural counterparts. Biologica, habitat, hydrologic and
stream channe changes, in addition to chemica stresses (Karr 1993), must be measured and addressed to maximize
the likelihood of success of restoration actions. Biologica integrity, as the bottom line measure of stream system
hedlth, must be documented, both for a current picture of stream condition, and for evaluation of restoration project
success. Urban watersheds were not “built out” in aday, and achieving maximum restoration potentia will likely
require sustained effort over along time. Iterative, adaptive, continuous learning approaches (Johnson 1999) will be
important since resource, knowledge, and volunteer energy congtraints must be recognized. Effective development
practicesthat protect water resources should be swiftly adopted by al loca jurisdictions (Nichols and others 1997
and 1999) to prevent future storm water problems that we know how to avoid, and to promote innovative restoration.

Funding of storm water restoration action needslocal, regiond, sate and nationd attention. Viable options that
deserve sincere discourse include: watershed-wide, cost based, storm water utilities with service fesstied to parce
specific effective impervious areas [Note: In January, 2000 the City of Decatur, which covers a portion of the
Peavine Creek wetershed, passed an ordinance initiating a user-fee funded storm weter utility], supplementa ges
taxes for watersheds with sgnificant impervious area (3 nce roads comprise roughly 2/3 of theimpervious areain
many urban watersheds), and additiond private and government support for pilot efforts while long term effective
planning, funding and maintenance is structured.

Finaly, development of storm water solutions that will work and be accepted must incorporate full citizen
involvement and true partnerships between citizens and governments a al watershed scales: small (1-5mi2), medium
(5-200mi?), and large (>100mi?). To date, the most compelling outcome of the Lullwater Project continues to be that
diverse organizations and strongly committed individuas are working together toward the common god of clean,
heslthy streamsthat everyone can enjoy.
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MONITORING IN THE URBAN
ENVIRONMENT CONTACT INFORMATION

Ben Barber

UrbanWatch: Bringing Citizens, Scientists lllinois EcoWatch Network, Illinios Department of

and Cities Together Natural Resources

phone: 312/201-0650, fax:: 312/201-0653

- " il: bbarber@d il.state.il.
Through the lllinois Ecowatch Network, citizens ema arber@dnrmail. state.il.us

everywhere are learning thereis no better way to Visit EcowWatch at: www.ecowatch.org
understand how our environment changes over time

208 S. LaSalle, Ste. 2055, Chicago, lllinois 60604

than by getting outdoors to observe first-hand a

shalow giretch of stream, asmal patch of forest or a

tiny dice of what was once avast, windswept prairie. With theintroduction of UrbanWatch, Citizen Scientists will
soon have the opportunity to extend their experience to anew and unlikely habitat: the urban ecosystem.

Naturein citiesis the focus of UrbanWatch, avolunteer environmenta monitoring program designed to characterize
native biodiversity in urban ecosystems. Our cities are interspersed with environmentsin which nature persists, even
thrives -- cemeteries and golf courses, backyards and empty lots, parks and corporate campuses, tree-lined
resdentia streetsand railroad rights-of-way. Hardly the rain forest or the African plains, perhaps, but the adaptable
plants and animals that inhabit cities can be just asinteresting asthosein more exatic places.

While the ecologicd principles at work in cities may be well understood, the details of urban ecosysems themsdves
remain largely amystery. Most ongoing field surveys and environmental data-gathering are done for purposes other
than ecologica understanding. This presentation will detail the rationae behind thisinnovative addition to Illinois*
volunteer environmental monitoring network. Highlights of field testing and pilot workshopswill demondrate the
chalenges of developing amonitoring program for urban ecosystems aswell asthe potentid for increased
environmenta awareness and new information about the biodiversity of urban ecosystems.

EcoWatch isthe volunteer monitoring component of the Critical Trends Assessment Program, an on-going program
at the lllinois Department of Natural Resources to track long-term trends in ecosystem hedlth. Since 1994, over
2,000 trained volunteers have monitored more than 600 different monitoring sites. Data collected by Citizen
Scientists supplements professional scientific databases used to assess the condition and extent of ecosystems
Statewide.
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A Comparative Study of GLOBE and
USGS Water Quality Monitoring Data

Introduction

Globd Learning and Observations to Benefit the
Environment (GLOBE) isaK-12 internationa science
and education program. Over 100 schoolsinthe U.S,
measure some aspect of water qudity, including weter
temperature, pH, dissolved oxygen, akdinity,
electrica conductivity, nitrate-nitrogen, sdinity, and
water transparency. The schools choose the water

CONTACT INFORMATION

(corresponding author)

Josh Clemons

3401 N. Columbus Blvd., Apt. 23-A
Tucson, AZ 85712

phone: 520/321-9352

email: jclemons@hwr.arizona.edu

Martha Conklin

Department of Hydrology and Water Resources
University of Arizona—GLOBE

PO Box 210011, Tuscon, AZ 85721-0011
phone: 520/621-7113, fax: 520/621-1442
email: mconklin@hwr.arizona.edu

bodies to be sampled, which are primarily small
tributary streams or lakes. Asaconsequence, GLOBE
schoolsin the U.S. sample adifferent population of water bodies from that of professiona monitoring programs—

such asthose run by the U.S. Geologicd Survey (USGS). Datafrom GLOBE and from the USGS Nationd Stream

Qudity Accounting Network (NASQAN) program can be analyzed to address the question how different are the

water quality attributes of small versus large water bodiesin the U.S. Specificaly, we compare two data records for
Stesthat arein close proximity to each other, Mill Creek and Colorado River in Utah, and then we examine

digtribution of parameters for a subset of GLOBE stesthat have greater than 500 hydrology measurements versus
NASQAN stes. Datafor onewater quality parameter, dkainity, are dso examined to illugtrate the comparative

variability of GLOBE and USGS data

Water quality assessments aim to establish the attributes of one or more water bodies, establish differences between
the water bodies' samples, and detect changes in those water bodies over time. Animportant issuein evauating
data used to detect differences or change ishow natura variability in water quality associated with temperature

and seasond cycles can be separated from climate or land use changes. Professiona monitoring programs,
such asthose of the USGS and other public agencies, have established quality assurance and quality control
programs that result in aknown accuracy and precision for their results. These programs are generaly more
rigorous than those of GLOBE and other volunteer organizations. The result isthat GLOBE and other volunteer
data are assigned alower levd of precison than data from professiona monitoring programs. However, volunteer
data can gtill make vaduable contributions to environmental assessments, asthey cover adifferent population of
water bodies from that covered by the professond programs. By comparing the means and seasond patterns of
GLOBE data with those from professional programs we can establish that over periods of monthsto years, most
GLOBE data are sufficiently accurate to be useful for water quality assessments.

Inthe U.S., GLOBE samples adifferent population of water bodies than do professiona monitoring programs such
asthose run by the USGS, which tend to focus on larger rivers and lakes. In the current andysis we use datafrom
GLOBE and NASQAN to assess the differences in water qudlity attributes of smdl versus large water bodiesin the
U.S. Specificaly, we compare two datarecords for Stesthat are in close proximity to each other, Mill Creek and
Colorado River in Utah, and then we examine digtribution of parametersfor asubset of GLOBE stesthat have
greater than 500 hydrology messurements versus NASQAN Stes. To effectively assesswater quaity changes over
time, the frequency, accuracy and precision of the water quality measurements must be known. To assess GLOBE
accuracy and precision we take one parameter, akalinity, and compare the data variability of GLOBE and USGS
data We dso examine GLOBE sampling frequency.

Study Area
Mill Cresk isasmall stream draining a 15 kn¥ watershed in eastern Utah (Figure 1). It isa GLOBE site, sampled by
the Grand County High School in Moab, and is atributary to the Colorado River. The GLOBE siteislocated at

3834'19" N ldtitude, 1093243" W longitude, devation 1234 m. The

NASQAN sampling point isat Cisco, Utah (Figure 1), wherethe river ¢ o
drains 262,413 knt upstream area. The NASQAN siteislocated a fee X
384838" N Idtitude, 1091734" W longitude, devation 1247 m. The A
Colorado River drainsalarge portion of saven ates, and over 85% of ] ; ‘—u
the runoff in the river derives from snowmelt. A §
Data

GL OBE data were obtained from the GLOBE student data archivein
June 1999, and consisted of water temperature, dissolved oxygen, pH,
and dkalinity for the period from March 8, 1996 through September
23,1998 (Figure 2). NASQAN datafor the sametime period were
downloaded from the NASQAN Public Homepage (Figure 3). For the
comparison of variagbility of dkdinity data, GLOBE and NASQAN
akalinity datafor the period from July 1, 1996 through June 30, 1999,

were used. _f 1

Figure 1: Utah site locations.

Grara Courity
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Results

Mill Creek GLOBE data cover mainly the period of winter 1997-98, with intermittent sampling before and after.
Sampling during this period was sufficiently frequent to permit establishing trends using arunning mean. Applying
al:2:1 triangular filter to the GLOBE and NASQAN dataresultsin digtinct trends: i) temperature shows a
minimum around the time of the soldtice, i) dissolved oxygen (D.O.) has a corresponding maximum at the same
time, and iii) pH and dkainity exhibit minimain winter, as compared to late fal and early spring (Figure 4).

Similar trends in temperature and D.O. are apparent in the Colorado River data (Figure 5). Wedso caculated
saturated D.O., based on temperature and elevetion. Mill Creek is near saturation for the entire period (Figure 6),
and the Colorado River isdightly under saturated. Comparing the two sites shows the following differences: i) Mill
Creek isabout 0.5-1.0° C cooler than the Colorado River, and the dissolved oxygen level is about 1-2 mg L* higher
in Mill Creek than in the Colorado River; i) pH in Mill Creek islower than that of the Colorado River by about 0.3
standard pH units; and iii) Mill Creek has about 6.5 mg L™ higher (~5% higher) akdinity than the Colorado River.
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measurements on Mill Creek near Moab, measurements on Colorado River at Cisco,
Utah (GLOBE). Utah (NASQAN).

To extend the comparison nationwide we compared deta from dl 38 NASQAN siteswith those for dl GLOBE sites
having more than 500 hydrology measurements (Figure 7). That resulted in avariable number of GLOBE sitesfor
each measurement, but distinct differencesin mean vaues for each parameter. Alkdinity resultsfor 27 GLOBE
sites showed a mean lower than that for NASQAN sites (by about 50 mg L* as CaCO;), but asimilar sandard
deviation (Figure 8). Theresult isacoefficient of variation (standard deviation divided by mean) of 15% for
NASQAN, versus 30% for GLOBE. Variability of GLOBE datafor other parameters has been found to be
somewhat higher than that of USGS data, dthough less so than for the dkdinity data. Water temperature was about
2.4 C cooler at GLOBE versus NASQAN sites (Figure 9). Dissolved oxygen was similar for both populations of
sites (Figure 10). Electrica conductivity was on average about 200 nSam* higher for GLOBE versus NASQAN
Stesin thetwo digtributions (Figure 11). There were gtriking differencesin pH, with GLOBE sSites being on average
about 0.5 pH units bedlow NASQAN sites (Figure 12). In addition, GLOBE pH vaues span awider distribution, i.e,,
the GL OBE site population exhibits more extreme high and low average vaues than the NASQAN site population.
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Discussion

The comparison of the Mill Creek and Colorado River data gives aconsistent picture for an upstream, heedwater
stream being colder and more dilute than the larger. Colorado River, but with about the same pH and akalinity. Out
of dl the 38 NASQAN sites, thiswas the only location that had anearby tributary being sampled by a GLOBE
school for this suite of measurements.

Similarly, the more broadly distributed GLOBE steswere colder, more dilute, more acidic, and lesswdll buffered
than the larger riversthat are monitored under the NASQAN program. Note, however, that alarge fraction of the
NASQAN stes are on rivers where there were few or no GLOBE schools that met the 500-measurement criterion
used for thisanalysis (eg.. Ohio, Missssippi, Missouri, Rio Grande, and the lower Colorado and Columbia Rivers).
There are large concentrations of GLOBE schoolsin the Northeast, Upper Midwest, and Cdifornia— areas with few
or no NASQAN sites. The NASQAN data set was sdlected specifically becauseit representslargerivers; afuture
andysis should retrieve data from other, less-accessible databases to extend the comparison.

Nonetheless, some important differences do stand out in Figures 9-13. Though dissolved oxygen levelsare Smilar
for both didtributions, GLOBE temperatures are lower. That means that the dissolved oxygen saturation leve is
lower for the GLOBE stesthan for NASQAN sites. Lower saturaion impliesthat either GLOBE water bodies are
dightly under saturated with repect to atmospheric oxygen; GLOBE sites have a higher average eevation; or both.
The broader pH didtribution for GLOBE weter bodies, as compared to NASQAN rivers, suggeststhat there are
greater seasond fluctuations at GLOBE sites. The 50 mg L* lower dkalinity for GLOBE sitesindicates agrester
sengtivity to acidic depogtion. Infact, the GLOBE mean dkalinity of about 75 mg L™ indicates that the population
of GLOBE water bodiesisfairly senditiveto acid inputs. Over 45% of the Stes have amean dkdinity lower than
50 mg L*, and over 65% have an dkdinity under 100 mg L*. Small lakes and streams with akdinity under 100 mg
L* are considered sensitive to acid inputs, and those under 50 mg L™ are considered most sensitive.

The higher coefficient of variation for GLOBE versus NASQAN akainity data probably reflects the inherently
lower accuracy and precision of GLOBE measurements. GLOBE students messure akainity using an endpoint
indicator, while the USGS performs potentiometric titrations. Some of the variation may aso reflect the grester
seasond variahility of GLOBE water bodies versus the large rivers monitored under NASQAN. The recommended
frequency for GLOBE water quality sampling isweekly throughout the entire year. However, some schools do
measurements monthly. More frequent sampling is needed to achieve accurate results, given the lower precision of
GLOBE measurement protocols.

Conclusions

Thewater quality & GLOBE versus USGS NASQAN sitesis different, duein large part to sampling of smdler
versus larger water bodies, respectively. Thus, trendsin the water quality of GLOBE stes are not well represented
by trendsin NASQAN data. However, GLOBE measurements can be an important resource for tracking seasond,
interannud, and longer-term trends in the many small water bodies acrossthe U.S. In order to detect differences,
changes, and trends more effectively, GLOBE schools should aim to take more frequent samples and develop longer
records. Location of more GLOBE hydrology sites on tributaries that are near NASQAN sitesis desirable to provide
amore definitive, and regiondly disaggregated, analysis. Further analyss should aso screen GLOBE datafor water
body and watershed characteridtics, to enable using geographic, geologic, and dimatic factors to help understand
differencesin the two populations of sites.
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Resourcesin the New York City Yvette E. de Boer

W ater shed SUNY College of Environmental Science and Forestry

818 Cayuga Heights Rd, Ithaca, NY 14850
phone: 607/257-7252, fax: 607/266-3502
email: yedeboer@.mailbox.syr.edu

Introduction

The New Y ork City water supply system is one of the Dr. René H. Germain

largest storage and water supply systemsin the world, SUNY College of Environmental Science and Forestry,
supplying high quaity, unfiltered drinking water to 1 Forestry Drive, 5B Marshall Hall,

nearly nine million metropolitan consumers, or Syracuse, NY 132105

approximately half of New Y ork State's population. phone: 315/470-4786

More than 75 percent of the nearly 2,000 square mile email: rhgermai@mailbox.syr.edu

watershed is forested, with the mgjority of theselands

in private ownership. The Watershed' sworking Dr. Valerie A. Luzadis

forests contribute to aviable rural economy, while 1 Forestry Drive, 320 Bray Hall
smultaneoudly acting as anatural filter for water Syracuse, NY 132105

quality. The potential threat of contamination from phone: 315/470-6693

pathogens, nutrients, and sedimentsis a constant email: vluzadis@mailbox.syr.edu

SUNY College of Environmental Science and Forestry,

concern. Maintaining water quality is highly
dependent upon proactive gpproachesto forest
management (Germain et d 2000). In an effort to protect water quality in the New Y ork City (NY C) Watershed, the
Watershed Forestry Program (WFP) was cregted in 1997 to administer forestry outreach and education to loggers,
foresters, landowners, and other potentia sewards. Since its establishment, outreach and educeation have primarily
focused on the practice and use of forestry best management practices. 1na 1999 audit of the program, both the
USDA Forest Service and the New Y ork City environmental community recommended more direct citizen
participation in monitoring the change in forest conditions over time. Thisinvestigation to assess the potentia for a
citizen volunteer monitoring program followed from this recommendation.

Conceptual Framework
To assessthe potential for acitizen volunteer monitoring program in the NY C Watershed, aframework conssting of
the following four questions was developed:

1. What specific forest resources can citizen volunteers effectively and credibly monitor?
2. Who arethe potentia participants?

3. Where can participants collect their data?
4. Who can oversee data management, including feedback to the participants and other interested parties?

These four questions, focusing on the “what,” “who,” “where,” and “how” were subsequently explored and
researched. Information gathered aong with conclusions and recommendations for future development of a program
are presented in this paper.

Methods

Data collection to assess the potentid for citizen monitoring in the Watershed began in early June of 1999 and
continued through late November. A variety of methods were employed to gather information to help determine the
“what,” “who,” “where,” and “how” questions developed as the framework. Individua and group interviews were
conducted. Thoseinterviewed included NY C Watershed landowners, Wetershed agency personne, environmental
education center staff, scientists conducting research in the Watershed, scientists experienced in working with citizen
volunteers, and project coordinators of exigting citizen monitoring programs. Information about volunteer
monitoring was presented at anumber of different meetings of organizationsin the Watershed. Feedback and
suggestions were solicited from the audience after each of the presentations. Mestings to discuss the potentid for
and development of the program were held with interested parties, including USDA Forest Service personnd and
representatives from the Watershed Forestry Program.

To gain further insght and direction into development of aNY C Watershed volunteer program, locd private forest
landowners were surveyed. The purpose of the survey was to determine landowner interest in monitoring in genera
and in participating in amonitoring pilot study, to find out what resources landowners were interested in monitoring,
and to generate feedback on further development for the program. A totd of 364 questionnaireswere sentinasingle
mailing to private forest landowners, dong with aletter describing volunteer monitoring and the potentia
development of aprogram inthe NY C Watershed. The target population consisted of landowners belonging to one
of three different landowner organizationsin the Watershed. Sixty-nine questionnaires were returned representing a
response rate of 19%.

To help develop apreliminary model for avolunteer monitoring program in the Watershed, two pilot sudieswere

Moving Into the Mainstream: April 26-29, 2000 « Austin, TX

141



@ Conference Proceedings

aso conducted. Each of the pilot studies targeted a specific audience in the Watershed and used one or more of the
forest resources from the developed list of potentia resources. Solicited volunteers participated in atraining sesson
and subsequently collected data. More specific information on the methods for each of these pilotsis outlined later
in this paper.

Results

Theinterviews, presentations, and meetings provided data to address the four areas of the conceptua framework
devel oped to assess the potentid for avolunteer monitoring program in the NY C Watershed. The landowner survey
provided further insight into how aWatershed program might proceed in terms of targeting potentid participantsand
resources. Two pilot studies generated additiona datafor how a volunteer monitoring program could be
administered in the Watershed. The information gathered is reported below.

What can citizen volunteers monitor?
There are avariety of forest resources that volunteers could monitor. A list dong with abrief description of each
possible resource follows.

»  Fored inventory: tree and vegetation surveys Tree and vegetation surveys would involve volunteersin
measuring actud long-term changes of the Watershed foreds. There are severd existing programs that
could be easily adapted for usein the Watershed. For instance, llinois Forest Watch engages volunteersin
measuring various aspects of tree species, surveying shrub and ground cover layers, and looking for signs
of tree damage due to insects and disease (Illinois Naturd History Survey 1998). Other potential models
include Bored Forest Watch (Spencer et d 1998) and the North Carolina Vegetation Survey (Pet 1999).

e Whitetaled deer. White-tailed deer, well established in the Watershed, are apotentid threset to
regeneration of itsforests. There are many aspects of the deer population and its effects on forest hedlth
that volunteers could monitor in the Watershed. These include monitoring deer populations directly by
sight, counting pellet groups, conducting browse surveys, and building exclosures to monitor differences
between vegetation insde and outside of the exclosure. The Pennsylvania Cooperative Extension has
developed a program in Pennsylvaniain which volunteers, primarily hunters, count pellet groups and
conduct browse surveys (Pearson 1999). A similar program could be adapted for usein the Watershed.

*  Ozonebioindicator plants. Aspart of its Forest Hedlth Monitoring Program (FHM), the USDA Forest
Service has devel oped specific protocols to measure 0zone injury on sendtive plant species. Becausethe
sengitive plant species are relatively few in number and easy to identify, and theinjury is easy to detect, this
aspect of FHM could offer opportunities for volunteersin the Watershed. A 1993 pilot project used
volunteersto survey forest plant injury caused by exposure to 0zone in mountains in western North
Cardlina. Volunteersfollowed protocols adopted from FHM to collect data over the course of one summer.
Coordinators deemed the project a grest successin terms of data collection and volunteer satisfaction
(Morton 1999).

*  Insectdamage. A number of insects threaten the hedlth of the forest. Severa of them, namdy the Hemlock
Woolly Addlgid, gypsy moth, and tent caterpillar, are dready present in the Watershed. The Asan
Longhorned Beetle, recently discovered in New Y ork City, has potentia to spread to regions outside of the
city. Concern, particularly over the Asan Longhorned Beetle and the Hemlock Woolly Adelgid, is high.
Given the customarily straight-forward protocol for detection, insect damage surveillance can lend itsdlf to
an effective volunteer monitoring program.

* Invadveplant species. Invasive plants are prevaent throughout the Watershed. For example, the
digtribution of the Japanese Barberry is extensivein particular areas of the Watershed. Other species, such
as Purple Loosestrife, can be found throughout the Weatershed. These species threaten the growth and
ditribution of native species, thereby affecting overall forest hedth. Volunteers could be trained to survey
specific areas, and report the distribution and abundance of these or other invasives.

»  Sdamander populations. Sdamanders, such asthe Red-backed sdlamander, areimportant indicator species
for forest hedlth. A protocol for measuring their numbersinvolves placing bricks or boardsin treatment
sites, and subsequently checking for sdlamanders under them. Because the protocal for their inventory is
simple, alarge audience of different ages can be recruited. The North American Amphibian Monitoring
Program (NAAMP) is actively recruiting and working with volunteers to collect data on amphibians,
including frogs and sdlamanders. NAAMP s Terregtrid Sdlamander Monitoring Program has specific
volunteer protocols to help monitor sdlamander populations. Scientists working in the Watershed are
studying salamanders and may be interested in incorporating volunteer datain their work (Gibbs 1999).

»  Bird populations. Monitoring bird populations by volunteersin the Watershed could help reflect changesin
the forest composition over time. In addition to the Christmas Bird Count, anumber of new opportunities
have arisen in which volunteers can help monitor birds. For example, Corndl University’s Laboratory of
Ornithology has aso developed a number of “citizen science” programs that use volunteers to monitor a
number of bird species, including hawks, thrushes, and the Cerulean Warbler.

»  Water qudity. Coallecting information on water quaity would shift the focus away from the monitoring of
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forest resources. However, due to an dready well-established existence of both water monitoring programs
and stlandardized protocols, aswell as overal importance in the Watershed, water should be considered asa
potential resource for volunteers to monitor. Volunteers could measure water quality in avariety of ways,
induding chemica monitoring, biological monitoring of aquetic invertebrates, and monitoring physical
parameters, such as stream flow and depth. Protocols for volunteers are reedily available and can be easily
adapted for use by volunteersin the Watershed. Volunteer water quality monitoring is also dready taking
place to alimited extent in the Watershed a environmental education centers and area schools.

Clearly there are many forest resources that citizen volunteers can monitor. The results from the landowner survey
provide some direction for which resources the program in the Watershed might target. On the questionnaire,
respondents were given alist of potentia resources and asked which one(s) they were most interested in monitoring.
Twenty-two of the 69 respondents were interested in conducting tree and vegetation surveys. Eighteen were
interested in monitoring deer. The only other resources that landowners expressed particular interest in were
monitoring surface water quality (10 responses) and invasive species (9 responses) (Figure 1). Severa new
possibilities for monitoring were also mentioned. Thisincluded acid rain indicators, ferns, and mass production.

Who are the potential participants?

Thereisalarge audience in the NY C Watershed that could be enlisted to participate in volunteer monitoring.
Possihilitiesinclude primary and/or secondary school children, private forest landowners, visitorsto area
environmenta education centers, participantsin Cooperative Extension activities and programsincluding 4-H
campers, and members of environmental organizetionsthat are active in the Watershed.

In choosing a particular group to target for the program, there are anumber of factorsto consider. Firg, if data
quality isahigh priority, specia consideration must be made for groups that are most likely to collect datathat are
accurate and reliable. Second, the resource(s) that will be monitored must be taken into consideration. If the
protocols for monitoring are sophisticated, volunteers will need to make the time and commitment for training.
Third, there must be ample time for volunteersto collect and report data. Findly, asuccessful program will rely on
ahigh leve of motivation and commitment for the volunteers.

Survey results suggest that private forest landowners could be a successful target audience for aprogramin the
Watershed. To determine overal interest, one of the questions on the survey asked landownersto expresstheir
interest in participating in a pilot study to monitor the Hemlock Woolly Adelgid aswell asin participatingin
monitoring activitiesin generd. The resultsindicated that landowners are interested in monitoring. Of the 69
respondents, 45 indicated that they were interested in attending aworkshop that would train participants to monitor
the Woolly Adelgid. Twenty-two were not interested in the workshop for various reasons (did not have hemlocks on
property, training was too far away, or had other commitments), but were interested in participating in amonitoring
program. Only two of the
respondents did not wish to
participate in any monitoring
activity (Figure 2).

25

20
Wher e can participants collect

their data? 15

Thereare avariety of places

withinthe NY C Watershed

where participants can collect 10

data. School groupsand

environmenta education groups 5

aremogt likely limited to

collecting on their own loca i i i i

number of interested landowners

ground_s- Perhapsmost tree/vegetation deer browse water quality insect damage  invasive species
convenient for private surveys

landowners and other adult .

volunteersisto collect dataon potential resource

their own woodlots or , Figure 1: Survey responses for resources that landowners are
properties. However, assuming interested in monitoring (n = 69).

adult participants are able to

trave and haveflexible

schedules, they can aso collect data outside their propertiesin other areasin the Watershed. For example, data
could be collected dong roadsides where sites are convenient and easily mapped. Onefina possibility for data
collection iswithin demondration forests of the Watershed Modd Forest Program. Designed primarily for outreach
and educationa purposes, these sites highlight awide variety of forestry and water quality best management
practices. Volunteers could monitor how these practices affect forest composition and hedlth over time.

Who can over see data management, including feedback to the participants and other interested parties?
Data management including the input and andlysis of data, aswell as providing feedback to volunteer participants,
playsacriticd rolein the success of any volunteer monitoring program. Although this decison is somewhat
dependent on the resources that are monitored, there are anumber of organizationsin the NY C Watershed that can
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servethisrole. Thisincludes
scientists from participating
universities, the New York State
Depatment of Environmental
Conservation, the New Y ork
City Department of
Environmenta Protection, and
the USDA Forest Service.
Another potential group that is
unique to the Watershed isthe 51
Olive Naturd Heritage Society 0T , , , , ) —
(ONHS) Thisgroup, maje up interested in attenkdl:g Wooly Agelid  can't attendeorksljtopv. but interested not interested in monitoring
primarily of citizensand ’ ’

landowners, is dedicated to
inventorying plants and animals Figure 2: Survey responses of landowners showing interest in
in the Catskills. Members of the participating in monitoring (n = 69).

group are currently working on a

variety of scientific research

projects, and have expressed astrong interest in overseeing data management for the volunteer monitoring program.
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!
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Results of pilot studies

In collecting information on the “what,” “who,” “where,” and “how” of volunteer monitoring, it became clear that

there were anumber of decisons that needed to be made in designing a program for the NY C Watershed. To hep

prioritize the choices and gain some perspective on what was redistic for and appropriate to the Watershed, two

separate pilot studies were conducted. Each pilot used one of the audiences generated from the “who” list and tested

gge or more of the resourcesfrom the“what” list. Methods, results, and conclusionsfor esch of these are reported
ow.

Wildlife monitoring at 4-H Camp Shankitunk

During the summer of 1999, a pilot study was conducted with campers participating in a4-H camp program, located
in the northeastern area of the watershed. Two exigting “citizen science’ programs were tested. One program was
Corndl’s"Birdsin Forested Landscape’ program, in which volunteers monitor woodland thrushes, and the other
wasthe NAAMP Terregtrid Sdamander Monitoring Program, involving the placement and subsequent checking of
coverboards for sdlamander activity. The thrush monitoring was conducted close to camp, asthe protocol wastime-
consuming and classtime was short. The sdlamander activity was conducted across the Street from the camp in the
Lennox Memorid Modd Forest, one of the four modd forests of the Watershed Forestry Program. Campersranged
in age from six to twelve years old, and typically stayed for one week of camp. Counselors conducted each of these
activities once aweek with the campers. At the end of the summer, the plan was to send the datain for processing to
the respective monitoring programs.

A preliminary informal assessment of the pilot took place haf way through the summer. Campers appeared to be
gaining better awareness for birds and sdlamanders, but the actua data collection was not satisfactory. The campers
were young and lacked the skills and interest for proper data collection. Counsdors were aso inexperienced and
preoccupied with behavior management.

At the end of the summer, an informal survey was conducted with the counsdlors that had led the monitoring
sessions, and the last group of campersthat had participated in them. The results of the counsalor survey indicated
that of the two activities, the sdlamander activity was more popular. Counselors enjoyed putting the boards down
with the campers, and subsequently exploring for sdamanders. However, many counselors noted the chalenge of
keeping the campersinterested. Counselors enjoyed learning about the thrushes, but felt the protocol of caling in
the birdswaslong and tedious. They aso expressed disgppointment over never seeing any hirds. The campers
responses indicated that they learned some facts about both sdlamanders and birds. They enjoyed seeing the
sdlamanders and learning the birds' cdls. Dataformsfor the “ Birdsin Forested Landscape’ program were collected
a theend of thepilot. In examining the results, many of the formswere filled out incorrectly or were incomplete.
Consequently, they were not sent to the Lab of Ornithology for processing.

In conclusion, the pilot study was worthwhilein thet it generated some interesting and valuable feedback to help
further define aprogram for the Watershed. From an educationd standpoint, both the counsglors and the campers
learned about birds and salamanders, important indicator species, and gained a better understanding of the
importance in monitoring their populations. They aso gained experience in the procedures of science. However,
from a scientific standpoint, the deta quality was problematic. The protocals, particularly for the thrush monitoring,
were chalenging for the young campersto follow. Morerigoroustraining and an older, more captive audience
would be more gppropriate if accurate, reliable data are important.
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Insect pest monitoring — Hemlock Woolly Adeligid workshop

The second pilot study took placein the form of aworkshop offered in early November. The workshop provided
information and training for detection of the forest pest insect, the Hemlock Woolly Adelgid. Thisinsect attacks and
eventually kills Eastern Hemlock, an important riparian tree speciesin the Watershed.

Landownerswere invited to take part in atraining workshop led by a representative from the New Y ork State
Department of Environmenta Conservation. Approximately twenty people cameto thetraining. Participants
learned about the life history of the adelgid, how to detect its presence, and how to fill out dataforms. They were
then ingtructed to go back to their own properties, collect data on the presence and abundance of adelgids, and send
theinformation back in to the Olive Natural Heritage Society, who offered to serve as a center for data management.
The ONHS is now awaiting reports of the volunteers' findings.

The Woolly Addgid workshop aso provided someimportant detafor initial design of aprogram. Participantswere
interested and enthusiagtic about the project, and appeared willing to make the time and commitment required to
collect data on their properties. Towards the conclusion of the workshop, time was alotted for discussion of a
monitoring program in the Watershed. Suggestions made included ensuring timely feedback to participants once
datawere collected and processed and the importance of recruiting additiona volunteers.

Recommendations

Based on the results of the work conducted, including persona communication, survey responses, and results from
the pilot studies, it is clear that thereisastrong interest in volunteer monitoring in the Watershed. We learned that
landowners are concerned about the health of the forest and want to get directly involved in monitoring forests over
the long-term. We aso discovered that scientists conducting studies in the Watershed, aswell as executives of the
various landowner organizations, see arolefor citizen volunteersin the Watershed. Based on this positive response,
we provide the following recommendations for developing a program in the Watershed. We aso encourage
interested organi zations outsde of the Watershed to use the information gathered to help develop their own
programs.

What specific forest resources should citizen volunteers monitor?

Recommendation # 1. To determine what forest resources volunteers will monitor, first decide upon and refine the
goals and objectives of apotential program. Citizen volunteer monitoring programs typicaly strive to meet one or
more of the following three goads.

»  Toeducate and inform citizens about a particular resource and itsimportance in relation to improving or
maintaining ecosystem hedlth.

»  To provide an opportunity for citizensto become actively involved in the stewardship of local ecosystems.
e Tocollect datathat contributes to science and our understanding of the environment.
Questions that need to be addressed for a program in the Watershed include:

*  Giventhe ultimate god of maintaining water quality, which forest resources are most appropriate for
citizen volunteersto monitor?

*  What arethe“scientific ggps’ that volunteers could help fill?

e Wha isthe purpose of the data?
—  To generate better landowner understanding of the Watershed?
—  To contribute to scientific understanding of the Watershed?
— Toadvocaefor achangein management or policy?

*  What do we expect volunteers to gain in participating in the program?
— A senseof “making adifference?’
— A grester avareness of the Watershed?
—  Tobecome better sewards?

Recommendation #2: In deciding what to monitor, consider the results of the landowner survey. The survey
indicated that landowners have a strong interest in conducting tree and vegetation surveys, as well as monitoring
deer. To help maximize participation, these resources should be given priority.

Who should participate?

Recommendation #3: Focus on landowners as the mgjor participants. Because so much of the land in the Watershed
is privatdy owned, information from this group isimportant in terms of keeping a“pulse’ on forest hedth.
Landowners are eager to get involved, and are dready organized in the Watershed. Many either live on their land or
visit frequently, and are therefore able to collect data consistently over thelong-term. Given the proper training, data
collected by landownerswill most likely be of good qudity.
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Wher e can participants collect their data?

Recommendation #4: Survey landowners as potentid participants to determine the most feasible area(s) to focus
data collection. Include on the survey avariety of choices, including landowner properties, roadsides and state forest
land.

Who can over see data management?

Recommendation #5: Keep the local Natura Heritage Society (ONHS) an integrd part of the program. Therearea
number of rolesthat the organization can play, including facilitating the coordination of volunteers, running training
workshops, providing expertsto assit in data collection, and managing data.

Administrative recommendations
To effectively administer and establish the program for the long term, we provide the following additional
recommendations.

Recommendation #6: Develop and maintain aweb site for dataiinput and on-going communication about the
program.

Recommendation #7: Explore partnerships and identify potential organizations interested in collaboration, both for
funding purposes and to provide a strong foundation for the program.

Conclusion: Next Steps

Citizen volunteer monitoring has sgnificant potentid inthe NY C Watershed. However, resources for developing
volunteer programs for monitoring forests are limited. In order to facilitate the development of aprogram inthe
Watershed and help ensure itslong-term success, we suggest the next step be to examine existing successful citizen
volunteer monitoring programs nationwide. Areasto focuson include

»  Determine how godsand objectiveswere set. Specificaly, determine what the criteriawere for choosing a
particular forest resource or resources to monitor, how the audience for participation was sdlected, and how
decisions were made for where participants would collect data

»  Ascertain the successin achieving their gods and objectives. For example, if the primary god wasto
collect volunteer datato add to scientific knowledge of the forest, are volunteer datardiable and vaid? Or
if the goal was for participants to become better sewards, was there a significant change in the volunteers
attitudes and behavior after participating in monitoring?

e Determine what characteritics programs with a well-established existence have in common that contribute
to their long-term success. Specificaly, how do these programs maintain interest and participation?

With this additiona knowledge, we bdlieve that a sound workable infrastructure for avolunteer monitoring program
inthe NY C Watershed can be devel oped successtully for thelong term.
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PROGRAM ROUNDTABLE A CONTACT INFORMATION

The Bear River Watershed Education Nancy Mesner

Project Utah State University, Department of Geography
5240 Old Main Hill, Logan, Utah 84322-5240
phone: 435/797-2465, fax: 435/797-4048
Volunteer stream monitoring in Utah promotes a better email: nancym@ext.usu.edu

understanding of how human activities and natura
eventsin awatershed can affect water quaity. A
stream monitoring curriculum has been developed for grades 5-12. This monitoring program isaso being used by
volunteer groupsto track water quaity trends and to eva uate changes resulting from improved management
practices. Monitoring programs within Utah rely heavily on many partners, including loca, sate and federd
agencies, Utah State University, private organizations and schools throughout the state.

Most recently, stream monitoring by students is being implemented on awatershed scalein apilot project in the
Bear River drainage (in northern Utah, southern Idaho and western Wyoming). Teechers and students from 11
school didtricts throughout the basin have adopted ariver reach near their school and are monitoring weter quaity
and riparian habitat. The program includestraining for teachers and opportunities for students to work with natural
resource specidists. The project dso encourages investigations of historical and cultura aspects of theriver. All
data and information are shared on the Internet. Each school is encouraged to develop their own web page which
describestheir individua program. These stesaredl linked to a common site which includes a seerchable database
and information and interpretation about water quality throughout the entire watershed. Our hopeisthat this project
will help students gain a better understanding of watershed processes, but aso will help develop citizenswho are
active and informed stewards of their watersheds.
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STUDENT VOLUNTEERS ON THE WEB

SESSION INFORMATION:

Moderator:

Pete Schade, Montana Watercourse

Presenters:

Steve Amos, Austin Science Academy, 4Empowerment

Cyberways and Waterways: High School Students as Stakeholders and Monitoring
Online

(abstract only)

Pete Schade, Montana Watercourse
Creating Your Own Web-Based Interactive Stream Site
(abstract only)

Christos Michalopoulos, GLOBE
Students as Volunteer Monitors: Lessons Learned from the GLOBE Program
(abstract only)
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STUDENT VOLUNTEERS ON THE WEB CONTACT INFORMATION
Cyberways and Waterways: High School Steve Amos
Students as Stakeholders and Monitoring Austin Science Academy, 4Empowerment
Online 1607 Waterson, Austin, TX 78703
phone: 512/469-7447, fax: 512/469-0552
email: steve@4empowerment.com
Cyberways & Wateways™ ™ integrates technology website: http://www.cyberwaysandwaterways.com

and education by means of an environmentally based

curriculum centered on Texas Sreams, rivers,

coadtlines and the Gulf of Mexico. Through the crestion of aunique public-private sector consortium, funded by a
grant from the Texas Education Agency, Cyberways & Waterways brings together the best of the best in education,
technology, marine and aguatic science, and the private sector to ddliver an innovative education program. This
novel online and field study learning program offers students and teachers an unprecedented opportunity to sudy
and dectronicaly visudize the entire Texas watershed from school grounds, streams and riversto the Flower
Gardens cord reef 110 miles off the Texas shore.

Students become technically literate as they develop interdisciplinary real-world skills such as data andyss,
graphical presentation, interpretation, critical thinking, and information synthesis using the environment asa
contextua framework for learning. The Cyberways & Waterways curriculum, website and resource materid are
fully bilingua (Spanish and English) to ensure that al students, parents and teachers derive maximum benefit from
the program.

The pilot program involves thirteen Texas schools. Cyberways & Waterways directly involves over 14,275 students
and indirectly involves 152,433 students in participating school didricts. An average of 59% of these Sudentsare
economicaly disadvantaged. The ethnic diversity of the target sudent population is 58% Hispanic, 30% Anglo, and
12% African American. The program will indirectly include more than amillion people through consortium member
organizations, aswell asthe nearly limitless population of the World Wide Web.
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STUDENT VOLUNTEERS ON THE WEB CONTACT INFORMATION
Creating Your Own Web-Based Pete Schade
Inter active Stream Site Montana Watercourse

PO Box 170575, Bozeman, MT 59717

phone: 406/994-5398, fax: 406/994-1919

In August of 1999, the Montana Volunteer Water emgull. p.ahsch.?/de@rréontana.edu Aword/h h

M onitoring Pr oj ect developed aweb-based website: http://www.dnrc.state.mt.us/word/home.htm
interactive stream site for 40 teachers and students,
participants in Montana State University — Bozeman's
STAR (Students and Teechers as Researchers) Project. For three days, participants learned about water quality and
conducted water quality field tests on Bridger Creek, atributary to the Gallatin River. During field ssmpling, digital
photos and video were taken to document the site and the procedures used to collect data. These images were then
used to cregte the STAR Stream Site using Microsoft FrontPage and Kodak’ s digital imaging technology software.
The result was a 360° movable panorama of Bridger Creek, complete with embedded hotlinks to additiona
information, video and images. By dlicking on sdected “hot-spots’ within the Bridger Creek panorama, users access
pages thet provide tutoria information on bankfull cross-sections and flow determinations, macroinvertebrate
sampling, testing of water chemistry, and other aspects of stream assessment.

The site was presented to STAR participants. Teachers and students were shown how the product was devel oped,
and discussion ensued focusing on how creation of similar sites could be accomplished as adlass project. Many
schools elther dready possess the required equipment, or can purchase it inexpensively using school funds or small
grants. Such adass project has the advantage of providing sdlf-directed hands-on learning of not only stream
ecology and water science, but also technology and web page design. Teachersleft excited with the prospect of
creating their own classroom learning tutoria's and presentations using these new toals.

Equipment needed:
e Pentium Computer (Windows)
» Digitd camera(or aregular camera and a scanner)
e Tripod
+  Software

— Internet authoring software (Microsoft FrontPage, FrontPage Express, other...)
— Imaging software (Kodak LivePicture, Redlity Studio, other...)
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STUDENT VOLUNTEERS ON THE WEB CONTACT INEFORMATION
Students as Volunteer Monitors: L essons Christos Michalopoulos
L earned from the GLOBE Program The GLOBE Program

744 Jackson Place, NW, Washington, DC 20503
phone: 202/395-7600

Globa Learning and Observation to Benefit the emgull. mlfhf_i/'/op@q'?bg'qov

Environment (GLOBE) isan international partnership website:http://www.globe.gov

among scientigts, teachers, and students from around
the world. Y oung volunteers, under the supervision of
their teachers, take measurements of the loca environment following established scientific protocols and using
ingtruments that meet trict specifications. The measurements span four mgjor investigation areas. Atmosphere,
Hydrology (surface water monitoring), Soil, and Land Cover.

Dataare reported, archived, and made publicly available through GLOBE's web page (http:/Aww.globe.gov). Datia
usersinclude GLOBE scientistls who utilize them in their research. The data are dso presented asinteractive
visudizations (maps and graphs) by NASA's Goddard Space Hight Center. These visudizations allow teachers,
sudents, and other usersto gain a better understanding of the parameters measured and to engage in science
investigations. The web page plays an essentid role in serving the GLOBE community. It provides on-line support
(Teacher's Guide, "Resource Room*), it facilitates communication ("GLOBEMail" festure, web chets), it enhances
cooperation ("School to School” page), and it provides forumsfor sharing science results (" Scientist Corner” page),
student project results (" Student Investigations' page), and instructiond strategies and lesson plans ("Educators
Forum” page).

Challengesto participation by schools center on finding the time and resources for implementing the program.
Integration of measurement activitiesinto the curriculum is essentia. GLOBE environmental observations offer a
source of easily understood data that can support inquiry-based student research projects and strengthen
implementation of various educationa standards.
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HOW’'S THE SERVICE IN THIS PLACE?

SESSION INFORMATION:

This was a 2-part facilitated discussion with no individual papers or presentations

Discussion Leaders:

Elizabeth Herron

University of Rhode Island—Watershed Watch
Room 210B Woodward Hall, Kingston, RI 02881
phone: 401/874-2905, fax: 401/874-4561

email: uriww@etal.uri.edu

Jerry Schoen

Massachusetts Waterwatch Partnership
Blaisdell House Umass, Amherst, MA 01003
phone: 413/545-5532, fax: 413/545-2304
email: jschoen@tei.umass.edu

Many volunteer monitoring programs depend upon other organizations for avariety of services. These“service
providers’ may assis in asingle facet of monitoring such as providing technicd, organizationd or financid
assigance. Othersmay provide severa sarvices or assist in al aspects of monitoring. While a specific definition of
what sets a service provider gpart from avolunteer monitoring program may be difficult to agree upon, acommon
thread isthat it is an organization that provides services which enable other groups to conduct water quaity
monitoring.

The focus of this two-part session was to discuss how we were providing services and to identify ways we can
improve. During thefirst sesson, issuesfacing service providers wereidentified. During the second session, smdl
groups discussed those issues at length. The issues discussed were collaborations, delivery methods, credibility and
objectivity, and the evauation process.

Collaborations are an important tool for asssting monitoring programs. Keysfor successfully addressing the unique
challenges of collaboration indude:

*  ldentify whet organizations are dready providing Smilar servicesin an area—don't reinvent the whed or
get into turf wars.

*  Communicate often and well with your collaborators.
»  Panonit requiring work and good planning.

*  Need clear expectations and outcomes:
—  Partnership agreements
—  Memorandaof understanding
Soecific ddiverables
Correct levd of involvement and commitment
Working with solid organizations

*  Assesshow you will manage your assets and resources.
—  Levd of commitment

—  Length of involvement
— Resourcesavalddle
—  Organizationd mandates

Moving Into the Mainstream: April 26-29, 2000 « Austin, TX

153



@ Conference Proceedings

»  Ensure accountability and have a*“backup strategy in place’
— Beflexible
— Havedternativeslined up

»  Toensure better collaboration, get afunder to support afacilitator

»  Know the“Sacred Cows’ of the organizations you intend to collaborate with to ensure that no one will be
accidentaly treading into dangerous aregs.

Ddivery methods

Service providers need to have acomplete “tool kit” of ddivery methodsto effectively ddliver servicesto diverse
audiences. They must learn to appropriately use new and developing technologies. Websites can be useful as
screening tools for programs looking for help and as away to provide generd information. More sophisticated Sites
can contain training materids aswell. However, these Stes should not be expected to replace completely persona
contact and interaction.

Persona contact requires “someone’ to do the contacting and the resources necessary to support that someone. A
well-devel oped structure should be in place with information available to help funne the public to appropriate
dternatives, even if that means starting their own monitoring program. The persona contact approach helpsto
maintain good public relations, which may in fact help to keep adequate funding.

Trainers networks can include “train the trainers’ workshops, stand aone manuas and materials, and follow-up
evauation (certification). What follows are some of the problems and issues to consider related to trainer networks:

*  How muchtraining is needed? The group decided that, a aminimum, watershed ecology and decision
meking is needed in addition to fidld and classroom training in sampling and andys's

. How to provide effective back-up or follow-up support after training is completed? Solutionsinclude;
rely on retired people to hep fill the human resource gep
—  cotrain with new trainers
—  oObservetrainerswhiletraining
—  back-up, or supporting manualYmaterias
— goout with new trainers/trainees severd times after training to answer questions and check on
rofici
- ild cgrllcy&ivetea"nscaﬁsting of experienced and new volunteers
—  train experienced volunteersto act as mentors

»  Training adults often requires different techniques than teaching children. What are some resources or idess

to addressthis?
—  “How toteach to different levels’ chk-dawa@JUNO.COM ClaudiaHamlin Katnik
—  Watershed ecology sessions a annud/regiond conferences
—  Diglancelearning (tele-courses, web-based courses, video tapes, eic.)
—  Bresk webstes down into categories for ease of use
—  Chdlenge—maintain direct, persond contact while alowing the appropriate use of technology
(i.e. Internet and digance learning)

*  How to get teachersto report data back?
—  Provide Sdf Addressed Stamped Envelopes (SASE)
—  Collect ALL data sheets, copy them, and then send them back
—  Provide continuing education credits (CEUS) only upon return of data
Nag and generdly be anuisance
—  Givehdf of grant funds up front and the other half upon return of data sheets

Maintaining credibility and objectivity when working with a variety of groups can sometimes be difficult, especialy
if working with strong advocacy groups. Some keysto help service providers protect their credibility are:

*  Partner with people who dready have good credibility

»  Don't partner with groups that have a specific advocacy plan (not provide monitoring training)

*  Makearangementstoinclude dl peopleinvolved with an issuein the training

*  Provideadisclaimer up front (after dl, aren’t we dl advocates?)

*  Bevery dear about selection criteriafor determining who you will provide training to

»  Bevery dear about criteriafor deciding who to service (grants, training, etc.). Provide awritten list of

those criteriawhen people ask for it! Questionsto consder —what isthe range of stakeholder reps?—isita
watershed scae?
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Use training sessions to make groups aware of their own credibility aswell asthe complexity of the
Stuationi.e. “Everyoneis part of the problem!”

Make sure that groups with an agenda agree to go through more training than just monitoring

Sign astatement that they are not acting as agents of your organization

Need very clear understanding up front about what training provides, how far the mission of the service
provider goes, and what will be required for futuretraining

Develop apalicy for how groups can usethetrainers name.

Maintaining credibility will not be as difficult if the parameters service providers are training groups to monitor are
not redlly complex. Additiona problems with credibility and maintaining distance may occur if the advocacy groups
want help interpreting the data. Specific issues, such asthose that follow, need to be addressed IN ADVANCE to
deal with these Situations:

Develop clear criteriafor trainer network — build in an eva uation process
Work with groupsto develop clear agreement about what can be done

Deveop training that leads them to the right place — multifaceted training is needed to get a more complex
issues

Egtablish aclear process for how datais used

How to eval uate and assess oursaves and the groups we provide services to is another important area. Specific
issues discussed weres

Need for new, non-foundationa ways to count beans

Different survey purposes exist: needs assessment vs. how well WE are doing
The necessity of evaueting the needs, success, and effectiveness of our clients
Making sure the right tools are being used for the various purposes

Need to evduate learning — e.g. watershed consciousness-versus kill level

A rolefor evduation needsto be included in the planning process

Evauating the ability of individuasto train others can be difficult. Idess:

Annualy observe or co-teach with each and every trainer (so no onefeds singled out) —awaystry
something they suggest to put them at ease and to enhance your own teaching ability

Pre- and post- training quizzes or surveysto determine what was learned

Surveys or evauation forms— things to condider - is statistical meaning important? Do funders care? Do
you need a professiona to develop and assess properly?

Methods for assessing needs of the volunteer (use several methods!!)

Ord (oneto one discussions)

Workshop evauations

Feedback committee made up of volunteers

Give assgnment at workshops to communicate needs

Listserve discussion groups

Sdf-directed sessons a annual conferences

Provide very generd grant monies (see what they are interested in doing)

Have atechnicd committee
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*  Networking meeting —locdized or statewide

»  Havegroupsdo study designin order to get agrant (from which you can determine the kills, equipment
and technica support they will need)

Some resources for assessment and evauation:

*  “How To Conduct Your Own Survey” by PriscillaSdant and Don A. Dillman, 256 pages 1 edition
(October 27, 1994) John Wiley & Sons, ISBN: 0471012734

e Assessment rubrics websites:
—  http:/Amww.pasd.comV/PSSA /writing/est/intro.htm

—  http://connect.barry.edw/ect607/A ssessment/Assess.htm
—  http:/Aww.musi c.utah.edu/assessment/rubricsCreat.html

»  Cooperative Extenson, U Minnesota— Center for Survey Research (Inexpengiveif theinitid survey is
completed)

Before starting the eva uation process some things to consder are;

* You can't assesshow well you did without ng how the group you trained isdoing. For examples,
see River Network or Colorado Division of Wildlife forms

*  Processssfor internd and externd evauations

*  Whoisthe audience for the evduaion? Funders—volunteers?? Different needs, so use different tools
(questions)

e How to get info back to funders

*  Puginevdudionsat the gart, circular versuslinear process

» Interactive evauation and change in response to the evauation

*  Why doweevduae?? Only becauseit' s mandated??

*  How much do welink our effortswith change? Causeand effect??

*  WeNEED TO SHARE THE CREDIT —robs ownership otherwise
Some examples of evauation processes.

*  Home*A* Syst surveys participants before aworkshop on household practices—then (up to 1 yesr later)
post training survey to see what changes were made.

*  MassWater Watch — e the beginning of the year, MWW holds study design sesson. Then, at the end of
the year they hold data interpretation sessionsthat include “what to do next year,” and “what are your
needs.” They use datainterpretation asthe hook.
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